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~2 5 mo 1 2 MM® 5?. 

Ht#^4] frjgBV-3f iI^»i:bTFe, Cr, Co 

feffilCT 3 0-6 0Si%t, CrM^C r 2 ° 3 L ^«{C T 1 

0-4 011%i: Sr^i-S»*^6fa*co^A-^^^^ 0 

v - ^ y v m & mn^m ^tit « e> ffl^M £ & * o > 
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TtZft, ZnJ&#£. Z n OlCH*ffci»&»Lfc!itCT 1 - 2 5 m o 1 % 

Mm~?-*>ym\t. Fee?:F e 2 O 3 tdftfbft&J* L fz.miZT 30~6 
0M%il, Cr^C r 2 0 3 JC^fc44jiJ|»LfciilCT 10-4 0ll%t 

[»#iio] m&^-*yymi*. co^^cooicgittiiLfc 

^{CT 1 0-4 0«i%^-r^>M#^4^VNL9SB*©X7\°-^^^y o 

Lfe-fitfCT 0. 5 — 1 5li%Mt5fM4 1 0 8B«tf>XA- ? >^ 

?\ 

— U&s Al^iiAl 2 0 3 C, B a^ttB a OfCf tlf tliWIbfc 
fi:t, -a-lf-eo. 5~l 5gl%Mt5U#^4!S:v\bl lov^fti^CIB 

[0 0 0 1] 
[0 0 0 2] 

J^BE* 3 41, Z. ft & H =y X V - Mi IC <fc *J 3 *i £ ^7X^> 
-;H^SJSftfl:^bt^Sii:li$tiS 0 fit, ^©Sg^ASr^L 



2 



miiE#2 001-3041859 



#2000—194617 



[0 0 0 3] 

& ttm -r sg-y-^ t t. <Dfmiv mn-t & , ^ s y ^ v v =l * - a mm 

— jRicftrastiT^ssfc/,*?©:^--*^ 

[0 0 0 4] 

l ^co&M&ii&^ti-o^,, fit, ^-<z>j:e>&p b^mmmcDttm&t 

LT, #![ 1 1 -4 3 3 5 1 #4*$R&SV*fcM3HB¥ 1 1 - 1 0 6 2 3 4 

[0 0 0 5] 

[0 0 0 6] 
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y fm * ©«» & 6 MftAIlftft^ Attn* k: v * T MM * t. 

[0 0 0 7] 

- * > Jf & £ £ ft £ S $ ■& s i i: # t z> x A - # rf >? * i~ s ^ t - 

[0 0 0 8] 

J I S : Z 8 7 2 llC«^S*lfc«KtCi3V^T3«rT*&y, fro&g 
[0 0 0 9] 
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5£&»S0 L J: 3 i: *0»8a#H»fcfcS«£#&S o m<D 

«ttAft£ft&v\ ii^fc^^^DeiS. 
[0 0 10] 

Tjg«3ft<5V--3f>yjg©ftW#, J I S : Z 8 7 2 1 &C£l5£$ft£fplglCi3 
V^T3J^TT?&»J, fr^^KtC&^T 3J^Tt&£2)\ X&EMJC4 J^T-e^> l J 

[0 0 1 1 ] 

#f£3lff»tC;i3V^te, mmjBLtf&mtoWfeJjmtZ-O^Ti*. J I S : Z 8 7 2 

S : Z 8 7 2 1 iciiii6LT^$4xfc^i|i^i:©BMiti5Eicj:y, fM&tfl* 

[0 0 12] 

^©i^)^ a o ^ t ?f ? i £ # T £ & 0 V - 3r > ^ Ji tc £ V \ T tc 
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fttt£MJ£#©£fbft©£ffl#fc£t^ 

[0 0 13] 

[0014] 
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[0 0 15] 

- * > y<o&mvL <t & sji©»M#*tBtc & o & y „ jBH#«#fs t v n s &m 

[0016] 

#e#-r <£>©-£&&<, wjftfetcio-r^B^w^feii^ffl^wic^&sws* 

bT©!Mffi£ IS fete, i£K;&tf^&£fc : &tc2JE*Tfc'tS;i£ 

[0017] 
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*figgjgtft®z n&#©^fi*l±, z nOlzmitVo&nistMzT 1-2 5 

mo 1 %©ttHT?3B*R , *'£ Zn^ttl^lmo l%5fc»icfc 

2 5 mo 1 ^tci *)imMK&m*Z2iWt < 

[0 0 18] 

Fe, Cr, C o il^M n © 1 iX ii 2 g«±^IIit ^ ^ h ^1* I ^. £© 
[0 0 19] 

^M£#©&i^i£fe*© : &©£fcy j f > '*"^- CrUWCo^ 

Mx.tf, f e&#©feiJ#^©J&# : &3• 
^-e$frfeb<fce>i:bfc^g^^ c r^i±»*i-56fe-rs«t^*^vx©T*, 

[0 0 2 0] 
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$:SL j f>t<4s 0 t£oT> *<dc rf&#Kmm-tz>B?h<D&mzmM-tz>t=.&> 

iZ. -?-*>?M\$. Fe^&F e 2 O 3 ICgft-fbfttJIlt L feUlCT 3 0-6 0 
M%il, Cr^lCr 2 0 3 tC^fb^imWbfcffi{CT 10-4 0fC4%££ 
LtiJSt5rt*«, bt^t^-^H 

[0 0 2 1] 

^ttHJStt, P b ^0^#I^ P b O Cifttil I tiJCT 5 m o 1 
TilStU fro, Zn/&#&, ZnOi:i«iIbfcii:tl~2 5mol% 

Fe^&Fe 2 O 3 lCfiftffci»S!£ bfc-fitKlT 3 0~60f 
C rj£#£C r 2 O 3 JCgMfcigJ«J¥ L fc-fittCT 10-4 0®*%^&^ 

[0 0 2 2] 

f*#©^L5*Vh;*<fc»J, gc^T*&-«:M^JC< < Fe 

F e tfffllttffltS^B, ^(D&m^AZ 3 0-6 ORt^iltS©*' 
«|:V\. Cr^(Z)MI*U 0gI%*itC*^^^ Cr^ffllfeli 

te*, C r 4 0 SI% 5 t « T - 3f > tnt-£fr<D&n&Mk 

M£L<«, CDS^Cr 2 0 3 iC^«mmbfeHtCT 10-2 5 11%^ 
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[0 0 2 3] 

V-3r>**Jitt, C oj£#&CoOCgMt4fc$*£bfctelC^ 1 0-4 0^*% 
^SHrSr ttfTftS. CoJ*#*k *fefr£0>&ffla>HSfc 

h & s & y > ^ - * > oTife^^iffii/^ 

[0 0 2 4] 

#£#-£ff-}cx io~4 oe*%-£^<2s;txTv*5;i£#MS 

[0 0 2 5] 

V-3f>^Jf«U S blCN i mfrZN i 2 O 3 tC^>fb#Jm^bfe'fit{CT 0. 5 

~i 5ll%#f$t^ri:^t^§ 0 N i j&ft%meL4tM&l&ft £ Lxmmz. 
i &ft<D±m^mmtf 0 . 5 »J, l 

[0 0 2 6] 

ttAl 2 0 3 tZ, B a^ttB a OlZZtl^tlWtitQl&WLfcmiZ.T* ^fff 7? 0 
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[0 0 2 7] 

^ttgcfeit^&BWt IT, V, Sn, Zn, Ti, Zr, N a> Mg, Si 
, K. Ca01iXtt2i«±?:, VttVgOgC, SnSSnO^C, Z n (i 
ZnOtC, Ti^Ti0 2 (C > ZrBZr0 2 C NateNagOtC, MgttM 
gOC, SitiSi0 2 {C, Kl±K 2 OlC, C a itC a OlZ^tl^timitys&W 

[0 0 2 8] 

^-^r>^»©J?3li, 1-1 0/imi:tS©AU^„ V-*>^Jgtf>ff£# 
[0 0 2 9] 

S3 1 t, ^(nJt-S#§^g|5 3 2 £tf)r^tf>ra#*^S=¥^y-7g £3ftTV*£ 

o 

[0 0 3 0] 

H^k L v*:n > ^ > :/n y # tcm y # 5 «> ©fc E SB 7 #?£je£3 tir ^ -5 . & 
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fc, left, £#&JU feEtyttttSBRlC, X/\°^U>^CE>XJ|££fHtr£i± 
[0 0 3 1 ] 

*ft**2©w^iRiicttj|jt?L6^fi8isnTfey, -£<z>-#©3&5M!Hc 

38^-^1 3««HS3*l, I^IC<ffi*©3gaJffl9tCtfi^«ffi3*«@3estlTV>S. 

MMjl?L6|^ic^VNT3g^*l 3 i:^&S*3 iioigicStrtftl 5A<S 
fiStlt^S. Z.<Di&jfLtiLl 5<Dtimm&. iiM7^i/-;i/I16, 176 

^*LT^i>«*i3 tag^A i 3 fcic-tti-rti«tc»Jc^snTv^«. rtie> 
*gm# 1 5 mix, -m<?>mn&i? s 7Xis-n'm£.&vm*&&i s z. 

[0 0 3 2] 

liT;i/^^$:X^{C«^$tl> Al^t A 1 2 O 3 tCg|» UfcHKT 8 5- 

9 8ii% (iii<ii9o~9 8ii%) ^-r$r;i^ ^3 

[0 0 3 3] 

S i J&ft : S i O 2 mnW.V 1. 5 0~5. 00S1%; 

C a : C a OilfT? 1 . 20-4. 0 0 M*% ; 

Mg^:MgOHiX'0. 05-0. 1711%; 

Ba^:BaOiI|fO. 15—0. 50Si%; 

BM: B 2 O 3 HiT'0. 15-0. 5 0 IS%„ 
[0 0 3 4] 
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•^LT, »»#2Kl{i, tfJv&«ffi3 (01) (nftmKfa-froMZiM^mtLT. 
mm&®> 2 e J; »J fcffctfffltf * ft* *; %«I^fC^34xfc*#as 2btStit^ 

So g£m3P2 e<Z)|u^{R!f{C(i3tlJ:U : fe^©^-«faJ2 gi:, 

«»2 g£v&zt>izmm<D$$-MB2 itfzommxBmzftT^z. 

[0 0 3 5] 

f IT, «ft»#2©J£®?L6H:, rf»'&*«3 &Jf it Rffitf 

1 5 £itmiim&6 bpgiCJR&StU ^&««3t±^-a|J^6 aWlC#ji3tlS 

ctfJg/fcSJiT^S. fit, -tgaKii?L6©m-fi|J^6ai:f|-a|J^6bttt 

> «-ttaP2gfttCfcV^5VAjC^LTfe*;, (fi^«S3 

[0 0 3 6] 

> ftt©*/* y*>63 3 £ (c J: y , fflajfcibtt $ *i 
*>6 0#K«3*lTV*£. fLT, *ft»»2S:±^ = aiJC^WT«&*«tC?P 
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[0 0 3 7] 

r&tc, g[2 ic^^"<fc o ic, 2 ©31®, Uttfttcttn^-S/a >SP2 c 

$:^t?*flcgP2 b©^®^ ^-il!SP2 gCD^JSffifctCJttHJf 2 d#7£f&£;ft 
t^S. 01 iC^f^^C, *ftSP2 b{C^3tifc3ttllJi2 dli, ^£© 

ifl^lfilBff^M^i^^ l ©l«fcm^JIAU&fr0^^$*i£-#. ^#{B!| 
tt#fl^2 b©ft«»&tt£TMtfTV*5. 
[0 0 3 8] 

li!2 d te. MxJiZ n©-£^S#Z n OiJWSlCT l~25mol %1?&*J 
. P b^Otti^P b OilllCT 5 mo 1 %«T, W?U* 1 m o 1 %J^T£ 

sns. — *#SP2 b^cfev^T^|ifti»#2(^)^®^c^i■7-^r>^rM2m^^ 

iM2 d &fl-LT3gffi3tl5^V-3f 2 m©ft||A«, J I S : Z 8 7 2 

i c£^£*ifcTOtc£v^3j^T-£&*;> ^o^tc^v^T 3j^t£&&*>\ 

X&f^c£^T4J£*Tl?&lL *^^SJC«V>T2J^Ti:3fe«J:^tC, 

, Cr, Co. A 1 feSV^liB a^©^&,fff3*©J|fi^ftHfCT^'rS*© 

•?*>*;.■?■©*£« i~i o /tmgn-e*s. 

[0 0 3 9] 

— ill2dit S i O 2 fCHfttil I fciiCT 5 ~ 6 0 m o 1 

%©S i B 2 0 3 lCiftft%«||| Lit -fitter 3-5 0 m o 1 %©BJEft#fc 

^e>ft6S-^«:3 5—8 Omo 1 Z nf£#fc 7 U ±3g£J|f£#R 

(fc£U Ri±Ca. Sr, B a Otitis 1 » 2 tlJgJLh) £©'>&<£ 
=bV^"rtl^^e>J&5^^^i:S:, ZnttZnOC, Rttfflfifc^R OtCfifrffciftftfe 
*UfcHlCT^ffT?5~6 Omo 1 % £ S:^ff5 £ £ % iC, ^tl «=>fl-f&#£: 
^/&#£©llrft-^&*# 6 5 ~ 9 8 m o 1 %r & *J , £ fc, 7;i/# U 
ilL/T, NattNa 2 0, KliKgO, L i fcfc L i 2 O lCgMb&iftJ£ L fcfCT 
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, *ne>©ljffiXtt2aj^_hS:-^tfT2~l 5mo 1 %©<6HJCT-£W*f S =b © 
Sb<ttlO~5 0AimgSt3&5. 2 b tf)«3Ss3P (^^^ 

Rtf^©^M®$:M-r<g>g|5^) ^M®lc£tt£Jfil3g«2 d©ff^ t 1 
[0 0 4 0] 

ii!2 d * © s i &&<&mMtf 5 m o l ffla£©#^;Mfc#»?l 

<Z>jS;jES*^5feffc IT, V - ^ > ?*Jg 2 m £ frl(7)Ife £ 1" £ £ £ # St £ & Z> m 
[0 0 4 1 ] 

SiJfe, B*fc#-£W*tt» B 2 0 3 lCgftfti»«l»bfcM*tCT3~5 0 m o 1% 
tCSg^$tlS 0 iB^fM3mo l%*l(C^5t, *ft^©*frffcj&#J:# 

#3i±J:e> iil 2 d i: v - ^ > 2 m i: ©Sf&^ISIft It, v 

2 m&mM©£ife£^S:i£#Hi*£fc&t&^#&5 = BJ&# 
^*^5 Omo l%£jgx.££:, ffil&f 2 d 5:Mt^fcfeffilSiX7'J-© 

3c5effi#*-Mfrfc>&&sa\ ii«2 d©^s^jfiiitt©<&T&£v*tt:Tif!j*:© 

[0 0 4 2] 

z nj&#&r>V3U±7;i/:ft u ±m&mf&ftRfr e>fc<&^u*#©-irff-^£*# 

5mol%*«fl±, *tta£©*frffcj&#_h# U ffi$©fi|gT-©*iiitt#:FfBi:fcS 

«S2 d©*fififfi#*-H>£fcy, »77»r>it-Aft 
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ggLTte. me>©^tf-^*^9 8 mo 1 iUttH©«Cfl;^±#L/ 
> JMl&#*tB£ 6 0 m o 1 °/o^iT1t *ftl§tt£:*frft/& 

, iib<tt7 0~9 5mo l%il^oT^Sffi^J:^ D tt^^^T^* U 
&5fcttil^tt*tj&#-fc#U ffi«#*IB 15mol 

AUK 

[0 0 4 3] 
[0 04 4] 

M/UiEPMA (*^D-:7«fc/M*#r) ^XPS (X«fc3fc«^-#3fe 
[0 0 4 5] 
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ifcj&li, m*-\ZMmM2 d 2 ^ ^li I e>^M5:ff 

$ti^tt^M2 d<z><frffcj&lco^TWu 2 d #©#J£#©'£ ; &*&**i-£ 

ft#ffiLTB*ffc*«3fbfciiej«£#rfflU ^©Jfi^iiK^L<3&*<fc^K:, # 

[0 0 4 6] 

#IC, &*««4;&tf^&**3<Z>:*:fl;aS3 attN i ^&^-e*f*£*lT33 U 
«StlS»iAca$3 1, 3 2#\i§gN&£^flC«fc y?gj£3*lT^& = 

[0 0 4 7] 

i^liSi0 2 » Ca«CaC0 3 W, Mg^liMgO^, B 
a BaC0 3 fe5V\ttBaS0 4 , B f&fttf H 3 B O 3 W£0)j&Vm&V 

fcfc, H 3 B o 3 ^i? 12 -S-LTti: 

[0 0 4 8] 
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. *^T*1J|1 4 0 0-1 6 0 0"CT^^$tlT$e^2 
[0 0 4 9] 

¥i&t£€Ett, MxJiO. 3-2. 0 ^m©«gH-e8U|-rsc!)*«J:v^ 

^©jgcHtfcfcy 2 Amj^_hi?tt <f>*©*M£*MK fcy-r^ 

2 m ©^j? $ iZ C ^ •? < ft Z> . 

[0 0 5 0] 

Scic, 3Hiai^^y-©iBI3SS:JKT©«k-5tCLT4f"5. £1% Si, B, Z n, 
Ba, 2fctf7/I/#y£«/£# (Na. K, Li) ^©#J*#«Cfcfc5J*#ag«Mc 
Si^ttSi0 2 ^ B^ttHgBOg^, ZniiZnO|& 
3fc, Ba^iBaCOg^S^iiBa S0 4 ^, N a }j:N a 2 CO 
KttK 2 C0 3 ^ LittLi 2 C0 3 »*) ffi £©&*&##£ ft& J: "5 

( Jii7U>y h&#5„ fit, r©iti7 y y hic*^-y «f£Site±^©)te 

y 

[0 0 5 1] 

fit, 04 iC^f J: ? IC. ^©fft^;*^ y - S XjlNfr^mUfaZ 

(D&m&mmizmm - mia-?z>ztiz£ y, ffi£&&;M£3Ui£ itciix? y 
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[0 0 5 2] 

3g^l3il(Z)«Wl fttfigjfcftl 5 ^ttt^7X^-iHl 6, 17£ 
2 0DSii?L6lC^b, ^©j»-as^6 aCtf^ii3 &#Abfc&. (b) IC^ 

^j:3K:#*tt#9:*»5fcH fit, (c) ic^-rj^tc, eit?L 

d) iz*-?£?iz. tpfomsm ("HUD **£>Jtii?L6i*tctt, ^-©#«tt^/ 
[0 0 5 3] 

8OO~9 5O'C0MSSIMU *©#L ^M13&1I?L6M 
^««3fc J R*f«^e>il^^JCffiAUT«»^JB©#®2 5-2 7 Srffi^ftiC:/ 

ux?z> a r*ucj:»j, iwiBf (b) iz^-t£?K, &*§3*it-£*i 

[0 0 5 4] 

r.r-e, iix^'J-Mlsd' ic-&£4xstt^:7 y 6 o o 

~7 0 OTCfcLTfctttf, ii^7'J-W2d' ±lfi#^ * S/-;i/Xg 

*S/-;i/Xg(0j!»j»iB£i: 1X 8 0 0-9 5 0TC©J£«W<&^ifi<K£SfSi"5:i 

£T\ 4»^S« 3 ^Sg^A 1 3(7)*ffi^©Mt)^biC< <^6. f bt> ^ 
^7'J-i*l2d' CD»t&C#VK PPMjf2m' (0 3) £ ft T V - 

*>?*Jg2m (0 2) MM 2 m' jSE^^«fifc^ti> « 
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ffite^mtteZ* ^-*yym2m<7)mf&*MJ&(D£?izm&'tZ>Z.£.'Z:\ Pb 
[0 0 5 5] 

4^#Jffi##tt£>*lT. 01 ic^-r^A-^^^^* 1 0 O^fiSfS. 

[0 0 5 6] 
(^SfcM 1 ) 

7;^t9 5fil Na^mM (Na 2 Og|»ffl) 0. 111%, ¥«3 
. 0 u, m) {C*f U S i O 2 GSM 9 9. 5 %. ¥i©£zS 1 . 5 n m) , C a C 
Og (iS9 9. 9%. W)fez@2. O^m) , MgO (Mg9 9. 5%. TO 
Ifcz^ 2 ,k m) , BaCOg (MS 9 9. 5 %, 1. 5 /t m) , HgBO 

3 (1619 9. 0%, f 1 . 5/im), ZnO (MS 9 9 . 5%, 

#2. 0/ctm) fcffijeJt^siCTK^-tSfcfcfclc, r^K^l/fcKMOttS: 1 0 
ORJKBfcLT, 3K*tt^>f >4ffcLT©PVAt:3H*«Pi:» * 1 0 3 KSSP 

[0 0 5 7] 

5 0~ 1 0 0 a mlzmftLLX fit, I©Mfe$:7n'--/UXSiC < J:tJ 

JE^j5 OMP a fCTJ«U *©^#©^®lC^^>f >4f«Tg!IS:J(gLTmj£ 
©*ftii#^lKiCjtox^5££*>ic, iSS i 5 5 OTCtMts^tfc «fc UttSft 
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A 1 f&ft : A 1 2 O 3 &JHiT? 9 4. 9 WM% ; 
Si^: S i O 2 ifciStflT? 2 . 4 ft*% ; 
C a : C a O 1 . 9 ; 

Mg^:MgOCi|EiT-0. lfl%; 
Ba^: BaOCiltTO. 4©*%; 
BM:B 2 O 3 i»it0. 3li% 0 
[0 0 5 8] 

MS 9 9. 5 %) , A 1 2 O 3 (MS 99. 5 %) , H 3 B O 3 (MS 

9 8. 5 %) , N a 2 C O 3 (MS 99. 5 %) . K 2 C O 3 ^ (MS 9 

9%), L i 2 COg»* (MS 9 9%) , BaS0 4 ^(MS9 9. 5%) 
, S r C O 3 (MS 9 9%). Z n 0»5fc (MS 99. 5 %) , M o O 3 f& 

* (MS 9 9%). C a onit (MS 99. 5 %) , T i O 2 (MS 9 9 . 

0%) , Zr0 2 ^ (MS9 9. 5%) , MgO»* (MS 9 9 . 5%) , P 
bO^(MS9 9%) Sr#«Jt^STBE^L, f 1 0 0 0-1 5 0 0 

&ftHRl,fc 0 fit, r©«i^l7U v M o ok*»k#u*5±*£4&£1/T<z>- 

(ifiUM/S 1 ) 

Si 0 2 : 2 8. 5mol% 
B 2 0 3 : 2 8. 5mol% 
ZnO: 15. 8mol% 
BaO: 5. 5mol% 
Na 9 0:2. 2mol% 
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K £ 0:5. 4mol% 
Li 2 0: 3. 0mol% 
A 1 2 0 3 : 2. 4mol% 
Mo0 3 : 0. 5mol% 
Z r O 2 : 1 . 2mol% 
MgO: 1. lmol% 
Ti0 2 : 0. 7mol% 
CaO: 3. 3mol% 
[0 0 5 9] 

mmmm 2 ) 

Si 0 2 : 2 9. 5mol% 
BgOg : 30. lmol% 
ZnO: 1 3 m o 1 % 
B a O : 3 m o 1 % 
SrO: 2. 2mol% 
Na 2 0: 1. 4mol% 
K £ 0:5. lmol% 
Li 2 0: 3. 0mol% 
A 1 2 O 3 : 1 . 5mol% 
MoOj : 0. 5mol% 
Z r O 2 : 1 • 2mol% 
MgO: 3. 3mol% 
P b O : 6 . 2 m o 1 % 
[0 0 6 0] 
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